Background This study investigates the association of perceived environment and meeting the current public health recommendations (PHRs) for physical activity (PA) and examines the role of body mass index (BMI) in this relation.
Introduction
Physical activity (PA) determinants have received increasing attention in recent years. 1 Indeed, regular PA is well known to be beneficial for health and well being. 2, 3 Thus, identifying the correlates of participation in PA is the first step in understanding the factors that influence meeting current public health recommendations (PHRs) for PA across populations. 4 Among the main factors related to the overall PA levels are welldocumented intrapersonal characteristics such as sex, age, socioeconomic status, educational level, attitudes and beliefs. 1 Likewise, interpersonal resources such as social environment (family, friends, school and workplace) can provide sources of role models encouragement to practice PA. 5 On the wider scale, the community and environmental resources may have a significant impact in creating a physical environment for promoting PA. In some studies, the built environment was shown to encourage active transportation such as walking and cycling and so increase adherence to PHRs for PA. 6, 7 Other studies showed that the environment can present important barriers to participation in PA, including a lack of bicycle trails and walking paths away from traffic, inclement weather and unsafe neighbourhoods. 8, 9 Finally, public policy that places an emphasis on PA of the whole population seems to be related to better opportunities for PA. 10 Recently, environmental influences of PA have received considerable interest in Europe. 11 -13 The environment can be seen as the extent to which incentives or restrictions make health behaviour easier or less easy. Incentive environments provide the best access to facilities for PA; examples are sport fields, bicycle paths and swimming pools. Restricted environments constrain access or provide attractive sedentary environments, as in sedentary games rooms and many office-based workplaces.
14 These environments can be objectively measured by the use of geographic information systems technology, as has been shown in several studies, 15, 16 or can be self-reported by subjects. 11, 12, 17 Measuring the subject's perceived environment is important to ensure that subjects are aware of opportunities for PA in the area where they live. Before implementing policies to promote PA across the population, the following question, which remains insufficiently explored in Europe, must be answered: is the perceived environment associated with meeting the current PHRs for PA? At present, several studies are interested in the relation between the perceived environment and PA, but a limited number have assessed the association of environmental factors and meeting the current PHRs for PA. 18 To our knowledge, no studies have been conducted in several European countries. Moreover, body mass index (BMI) has emerged as a consistent negative influence on PA. 19 In this context, we aimed to (i) investigate the association of perceived environment and meeting current PHRs for PA and (ii) examine the role of BMI in this relation.
Methods

Procedure and sample
This study involved the use of data from the European PA Surveillance System (EUPASS) survey conducted in 2000 in eight countries: Belgium, Finland, France, Germany, Italy, Netherlands, Spain and England. 20 The general aims of EUPASS were to develop and to test a surveillance system for PA as a major behavioural determinant of health. 21 Inclusion criteria were being a resident of a private household within the country and age 18 years or older. Telecommunications company records constituted the basis of sampling for this study. Interviewers used the 'lastbirthday' method for respondent selection.
The EUPASS design involved three different surveys conducted in each country. Our study is based on one of the surveys: the random-digit-dialled telephone time series survey. This survey was carried out over 6 consecutive months (June -November 2000) with 100 interviews per month and per country. In total, 4976 people participated in this study: 611 Belgian, 603 Finnish, 597 French, 654 German, 600 Italian, 632 Dutch, 600 Spanish and 679 English. For our analysis, all Belgian participants were excluded because they were not asked to answer one question. (iii) High (either of the following two criteria) (a) Vigorous-intensity activity on at least 3 days and accumulating at least 1500 MET-min week 21 or (b) 7 or more days of any combination of walking, moderate-or vigorous-intensity activities, accumulating at least 3000 MET-min week 21 .
Measures
Physical activity
In this study, subjects in the 'High' category were considered to meet the current PHRs for PA (Health-Enhancing PA threshold). 24 The recommendations are 5 Â 30 min of moderate or 3 Â 20 min of vigorous activity per week, in addition to a basal 60 min of moderate activity per day. Indeed, for a Health-Enhancing PA threshold, we need to consider an additional PA above the basal levels, to approximately summate amounts consistent with !10 000 steps days 21 .
Perceived environment
The independent variables of primary interest were environmental perceptions of opportunities for practicing PA, determinants considered in earlier European studies of PA and health. 11 -13 Items were divided into three dimensions of perceived environment for PA: (i) a personal motivation scale (three items), (ii) a social scale (five items) and (iii) a physical and policy environment scale (three items). The Cronbach alpha reliability coefficients for the three scales were 0.80, 0.60 and 0.74, respectively.
Other variables
Some information was self reported by subjects (sex, age, professional status, self-reported health, weight and height), and other information was collected (country, month of the survey). Self-reported health was assessed on a five-point Lickert scale (1, very good to 5, bad). Weight and height were used to calculate the BMI.
Statistical analysis
Data on participant's characteristics are described by country, means and standard deviation for continuous variables, and percentages for categorical variables. Chi-square test for categorical data and Student's t-test for continuous data were used to compare the characteristics of subjects by country. Each item of the perceived environment was recoded into three categories instead of five.
Bivariate and multivariate analysis produced multiple binary logistic models to examine the association of the independent variables and meeting current PHRs for PA. ORs with 95% CI adjusted for sex, age, self-reported health, country and month of the survey were calculated. Models were created by the dimension on a global basis, not by country. Interaction terms were included in the models. All analyses were adjusted on the variables 'country' and 'month'. The Hosmer-Lemeshow test was used to valid the logistic models. Statistical analyses involved use of SAS, version 9.1. A P , 0.05 was considered significant.
Results
Subject characteristics
Analyses involved 4231 participants aged 18 and older. Characteristics of the subjects are shown in Tables 1 and 2 . Globally, the distribution of sociodemographic characteristics, except for sex, differed among countries.
One-fifth of the participants (20.3%) exhibited a low level of PA, 33.0% a moderate level and 46.7% a high level corresponding to the Health-Enhancing PA threshold. For the high level of PA, the highest percentage was found in Germany and the lowest in Italy (66.0 versus 24.6%, P , 0.0001) (Fig. 1) . A survey month effect was noted (P ¼ 0.04). Characteristics of excluded subjects differed from included subjects.
Factors associated with meeting current PHRs for PA
Bivariate analysis results are shown in Table 3 . Subjects with high personal motivation were more likely to meet PHRs for Meeting public health recommendations for physical activity. 
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PA than those with no motivation. Subjects who perceived that they were very motivated by their social environment and who observed opportunities for PA in the area where they lived were more likely to meet PHRs for PA than those who were not motivated or observed no opportunities, respectively. Inversely, low perceived motivation from healthcare personnel or insurance company was associated with meeting current PHRs. We found no association of motivation from local authorities and/or politicians, local clubs or other neighbourhood providers or policies of municipalities and meeting PHRs for PA. Men, younger people, professionals, those who reported better self-reported health and those with low BMI were more likely to meet the current PHRs for PA.
Multivariate analysis results are shown in Table 4 . After adjustment for covariates, adults with high personal motivation were more likely to meet PHRs for PA than those without motivation. Participants perceiving a high social support environment were more likely to meet PHRs than those without social support. Likewise, those who perceived opportunities for PA where they lived were more likely to meet PHRs for PA than those not perceiving opportunities. We found no effect of BMI on meeting PHRs for PA.
Discussion
Main finding of this study Across populations, people with high personal motivation and a high social or physical support environment were likely to meet the current PHRs for PA. Motivation from local authorities/politicians, local sport clubs/other neighbourhood providers or the local policy environment had no effect on meeting PHRs. Finally, BMI did not influence meeting PHRs for PA.
We found no association of motivation from local authorities/politicians and meeting PHRs for PA, which was Continued strongly anticipate, from results of previous European studies. 11, 12 Surprisingly, subjects from all countries perceived low levels of policy support for PA, whereas other studies found that policies emphasizing PA for the whole population seemed to be related to better opportunities for PA. 10, 14 These differences might help to explain the observed north-south gradient in PA in Europe. 25 
What is already known on this topic
Level of PA The proportion of adults meeting PHRs or PA in this sample may appear high (46.7%) compared with that from other PA surveillance surveys, such as the 2002 Eurobarometer (29.0%) (European Commission, Eurobarometer http:// europa.eu.int/comm/public_opinion/index_en.htm). 24 The IPAQ was used in this latter survey, but the differing rates might be interpreted with caution because our study concerned seven countries, whereas the Eurobarometer investigated 15 countries. As well, our rates are not comparable with those from 2001 Behavioural Risk Factor Surveillance System (BRFSS) (45%) because of different PA measures: 26 our study did not use the same threshold of health-enhancing PA as in the BRFSS study. This latter study considered a basal level of recommended PA of at least 30 min for 5 or more days per week in moderate-intensity activities, whereas in our study, the cut-off PA values for 'sufficient for health' were above this level. 24 Other differences concerned the activity constructs used between the two studies. The BRFSS used the recommended PA levels during non-working hours, whereas the IPAQ is based on the total PA. The IPAQ describes the total PA as not only leisure-time exercise or occupational PA but also all moderate-and vigorous-intensity activity in multiple domains: leisure time, work, transport and home. Finally, differences in PA rates have been associated with differences in the level of infrastructure for PA, as was shown in a study comparing two countries. 10 This result appears to be in line with our finding that people with a favourable perception of opportunities in the area where they lived were more likely to meet the current PHRs for PA. 
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Level of PA and perceived environment The interpretation of our results raises the question of the relation between perceived environmental opportunities and reality in terms of PA. On this question, findings are divergent. A study assessing perceived and objective measures of PA facilities found a significant positive association with objective but not perceived measures. 27 Results of another study suggested that perceived environment measures seem to be related more with PA than objective environment measures. 28 Finally, evaluation of the concordance between perceived and objective environment measures revealed no association of an individual's perceived opportunities and density of facilities in the area where people lived. 28, 29 The objective data for a neighbourhood and perceptions of a neighbourhood do not match, because subjects judge the environment according to their own desires and expectations. 28 To illustrate, the message used by providers or politicians may be not clear enough or not adapted even if sport facilities are available in a locality.
What this study adds
This study is among the first to investigate the relation between perceived environment and meeting the current PHRs for PA in a random sample of European adults aged 18 years and older. An interesting finding of our study is that subjects who met the current PHRs for PA reported a high perceived personal motivation. This result supports general assumptions about the need to contextualize individual health behaviour. 30 As well, self-efficacy theory proposes that confidence in personal ability to carry out behaviour influences the direction, intensity and persistence of behaviour. 31 Personal motivation to meet PHRs for PA may be an important factor to consider in individual policies of PA promotion. Regarding the social environment, our findings strengthen previous European study results showing a positive association of the social environment and PA. 11, 13, 32 Motivation from the sources at work or school was particularly explanatory to meet the PHRs for PA. Strategies to promote greater participation in PA will require multilevel and multisectoral approaches that build individual capability and organizational capacity for behaviour change. 30 The association of PA level and sex, age, professional status and self-reported health in this sample was consistent with the literature in which men, younger people and those who reported better self-reported health were likely to meet the current PHRs for PA. 1, 33 The present survey confirms previously reported associations such as the inverse relation between BMI and PA. 34 Indeed, low OR in meeting the current PHRs for PA were associated with a high proportion of overweight and obesity. 34 After adjusting for covariates, we found the effects of environmental variables in meeting the current PHRs for PA not influenced by BMI, which does not agree with other results: an English study showed that social ecological correlates of PA (social support, self-efficacy, access to facilities) varied by BMI level. 35 This study also confirmed the complex relation between environmental factors and BMI, as was shown in a French study.
36
Limitations of this study Our study has some limitations. First, because this was a cross-sectional survey, we could not draw conclusions regarding causality. Second, the validity and the reliability of the self-reported perceptions of environmental factors have not been established, although such efforts are in progress. 28 However, Cronbach alpha reliability coefficients calculated in our study were in the same order of those from other studies. 12, 13 Third, the factors assessed in this study do not represent the entire domain of potential environmental influences on PA. This study focused on the perceived environment, which does not necessarily reflect objective aspects of where people live. 15 We were only interested in what the subjects, not observers, report about their environment and consequences on their PA behaviour. Finally, data analysed in this study were not representative of the entire sample of the EUPASS random-digit-dialled survey selected for this study. Moreover, the proportion of obese subjects was not enough for BMI parameter to be significant. Our study suffered from the fact that the average BMI was lower than 25, the overweight threshold. In addition, weight and height, used to calculate BMI, were self-reported.
In conclusion, our results confirm that those found in other studies of some relation between aspects of physical and social environment and meeting the current PHRs for PA. As well, we identified that the personal motivation influences a person's will to achieve these recommendations. Thus, future public policies for PA promotion should consider the personal motivation aspect. However, future research should investigate the relation between the objective environmental measures and meeting the current PHRs for PA to confirm our findings.
